The role of active hepatitis B virus (HBV) infection in chronic HBsAg positive hepatitis with and without hepatitis delta virus (HDV) superinfection was analysed in percutaneous liver biopsy specimens from 50 patients. Each specimen was divided into two-one part for histological evaluation and for the detection of HBcAg and delta antigen; the other part was tested for HBV-DNA using Southern blotting. Ten cases were of chronic lobular hepatitis, 10 of chronic persistent hepatitis, and 30 of chronic active hepatitis. Ten cases were delta antigen positive and showed high grade lobular activity but no evidence of HBV-DNA episomal forms or HBcAg reactivity. Twenty one cases showed HBV-DNA replicative intermediate forms; 19 had high grade lobular activity, which occurred in five cases without evidence of free viral DNA. Of the 21 biopsy specimens with HBV-DNA episomal forms, 14 were positive for HBcAg; only one of the 19 cases without detectable viral DNA was positive for such antigen.
Hepatic damage in chronic carriers of hepatitis B surface antigen (HBsAg) seems to be strictly related to the presence ofhepatitis B virus (HBV) active infection or delta virus (HDV) superinfection. '4 In most of the studies performed so far active replication of HBV has been evaluated by immunohistochemical detection of hepatitis B core antigen (HBcAg) in liver tissue and using serological markers.3"8 The development of molecular biological techniques has allowed specific HBV-DNA sequences in liver biopsy specimens to be detected, thus providing direct evidence of HBV replication. '9 This study aimed to investigate the association between the presence of HBV-DNA episomal forms and the different patterns of histological activity within the liver tissue of chronic HBsAg positive patients with and without HDV superinfection. We also compared the results of the molecular analysis Accepted for publication 19 January 1989 with the immunohistochemical markers of viral activity.
Material and metiods
Percutaneous liver biopsy specimens from 50 chronic HBsAg carriers consecutively admitted to hospital between 1983 and 1987 were studied. Thirteen of them were positive for hepatitis B e antigen (HBeAg) and 37 for the corresponding antibodies (anti-HBe); 11 HBeAg and five anti-HBe patients had HBV-DNA in their serum ...--r:
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-ti Each liver biopsy sample was divided into two parts: one was fixed in formalin and embedded in paraffin wax for histological and immunohistochemical evaluation; the other was immediately frozen and stored at -70°C until further molecular analysis. The specimens were stained with haematoxylin and eosin and the diagnosis was made according to generally accepted criteria." The degree of lobular activity was evaluated by analysing mesenchymal cell reaction, foci of necrosis, inflammatory infiltrates and degenerative and regenerative liver cell changes. The presence of only a few foci of necrosis and the absence of cellular changes were regarded as indicative of a low degree of lobular activity (fig 1) . Foci of inflammatory necrosis were indicative of a high degree of lobular activity and cellular modifications observed in each lobule (fig 2) .
Immunoperoxidase staining for HBcAg and delta antigen was done on paraffin wax sections ofeach liver biopsy specimen; for HBcAg a peroxidase-anti-peroxidase kit was used (HBcAg PAP kit system, Dako Corporation, Santa Barbara, California, USA); delta antigen was detected by a peroxidase labelled specific antiserum, kindly donated by Drs M Rizzetto and C Lavarini.
For hybridisation, DNA was extracted from tissue and analysed by the Southern blot technique, as previously described'2; in brief, liver biopsy specimens were homogenised in 150 mM NaCl and 50 mM Tris-HCI (pH 7 4) and 10mM EDTA 0-1% sodium dodecyl sulphate and incubated overnight with proteinase K (800 pg/ml) at 37°C. After extraction with phenol: chloroform (1:1 v/v) the nucleic acid was precipitated 42°C overnight, and then hybridised under similar conditions for 16 hours using double stranded, cloned repurified HBV-DNA (3200 base pairs). Purified HBV-DNA was labelled with 32P to high specificity (2-4 x I0O cpm/ug DNA) by using primer extension, as described by Summers.'3 After hybridisation the nitrocellulose filter was washed, dried, and autoradiographed.
Results
Of the 50 cases examined, 10 (20%) had chronic lobular hepatitis (group 1), 10 (20%) had chronic persistent hepatitis (group 2), and 30 (60%) had chronic active hepatitis (group 3) (table 1) . The evaluation of the lobular activity showed high grade necrosis and inflammation in all group 1 cases and in 23 group 3 cases (table 1) . Ten cases, three group 1 and seven group 3, were positive for delta antigen, and all showed high grade lobular activity; none ofthem showed HBV-DNA or HBcAg reactivity (tables 1-3). HBV-DNA replicative forms were found in 21 cases (five group 1, 16 group 3) (fig 3) , and 19 showed high grade lobular activity; HBcAg was detected in 14 of these cases (tables [1] [2] [3] with an exclusively nuclear reactivity in 10 and nuclear and cytoplasmic staining in four.
Nineteen liver biopsy specimens were negative for negative, + positive. HDV is a defective virus with a putative RNA genome whose replication requires the helper function of HBV. 6 The examination of liver biopsy specimens for HDV-DNA still presents some problems, because of the difficulty of preserving the RNA properly and also because the amount of the RNA obtained from small fractions of tissue is often not sufficient for the test. The best method, therefore, for the diagnosis of active HDV infection remains finding delta antigen in the liver tissue. On the other hand, molecular hybridisation techniques have been successfully used to detect HBV-DNA sequences in liver specimens'912 " and they give clinically important information about the HBV infection.
Ten of the cases studied were positive for delta antigen in the liver. Because the pathogenecity ofdelta virus probably results from direct cell damage, it is not surprising that in all the delta positive biopsy specimens that we studied pronounced lobular necrosis was observed. Moreover, there is strong evidence to suggest that delta virus infection plays an important part in aggravating liver disease in chronic HBsAg carriers; seven of our HDV positive patients had severe chronic hepatitis.' The other three patients with delta antigen in their livers had chronic lobular hepatitis: in these subjects delta virus superinfection may be a recent event and the disease might progress to a more severe form of chronic hepatitis. 4 The absence of HBcAg and HBV-DNA episomal forms in the liver tissue of such patients confirms that HDV inhibits HBV replication. '5 16 Of the 40 biopsy specimens negative for delta antigen, 21 showed replication of intermediate forms of HBV-DNA; only 14 of them were also positive for HBcAg. These data seem to show that the analysis of hepatic DNA is more sensitive than the study of viral antigens for showing active HBV replication. The inhibition of production of core proteins may be the first step in a process which eventually halts active HBV-DNA replication."
As we observed in the liver biopsy specimens positive for delta antigen, the presence of intrahepatic HBV-DNA replicative forms seems to be associated only with the histological finding ofhigh grade lobular activity. In fact, 19 of 21 cases with HBV-DNA free forms showed prominent necrosis, while in 15 ofthe 19 Villari, Raimondo, Smedile, et al 692 693 cases in which the HBV-DNA was absent, none or very few necrotic foci were observed. These data indicate that necrosis in chronic HBV hepatitis is related to the formation of complete virion particles, even if hepatocyte injury is probably mediated by host immune response.
Recent observations suggest that mild forms of chronic hepatitis may progress to more severe chronic disease if active viral replication persists.418 In chronic HBsAg positive patients, therefore, the analysis of liver biopsy specimens for HBV and HDV markers of active infection seems to be helpful for correct diagnosis, prognosis, and appropriate management.
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